We present images for 36 galaxies of the M81 group obtained in the Hα line. Estimates of the Hα flux and star formation rate, SFR, are avialable now for all the known members of the group with absolute magnitudes down to M B = −10 m . The character of distribution of the galaxies over three paremeters: M B , SFR, and total hydrogen mass permits us to draw the following conclusions as to evolution status of the group population. a) Spiral and irregular type galaxies would have time to generate their luminosity (baryon mass) during the cosmological time T 0 = 13.7 Gyr, but dwarf spheroidal objects are capable of reproducing only ∼5% of their observed luminosity. b) S and Im,BCD galaxies possess the supply of gas sufficient to maintain their observed SFRs during only next (1/4 -1/3)T 0 years, while dIr and dSph populations have the mean gas depletion time about 3 T 0 . c) There is indirect evidence that the star formation in Im, BCD and dIr galaxies proceeds in a mode of vigorous burst activity rather than in the form of a sluggish process. We note the dwarf tidal system near NGC 3077, the Garland, to have the highest SFR per unit luminosity among 150 galaxies of the Local volume with known SFRs.
Introduction
Over the last years a great deal of observational effort has been undertaken to understand how the star formation in a galaxy depends on its luminosity, age and environment. One of the basic tools for this is measurement of fluxes that are emitted by galaxies in the Hα line. Madau et al. (1996) have shown that the average star formation rate has smoothly increased with the redshift from Z ≃ 5 to Z ≃ 1 and then has decreased steeply up to the present time (Z = 0). In order to reliably fix the star formation density in a unit volume at the present epoch, it is necessary to measure the Hα-fluxes in a sufficiently representative sample of nearby galaxies limited by a fixed distance. The most appropriate sample for this purpose is the Catalog of 450 neighboring galaxies situated in a sphere of radius 10 Mpc around the Milky Way (Karachentsev et al. 2004) .
We have undertaken a comprehensive Hα survey of these galaxies on the northern sky with the BTA 6-m telescope. The first results have been published for galaxies in the groups around NGC 6946 (Karachentsev et al. 2005 ) and M 31 (Kaisin & Karachentsev 2006) . This program has also been supported by observations of southern objects (Kaisin et al. 2006) . The data obtained allow the rates of star formation in galaxies to be studied in a uniquely wide range of luminosities, as high as 4 orders of magnitude.
In this paper, we present a complete summary of data on Hα-fluxes for galaxies in a neighboring group around the giant spiral galaxy M 81. An atlas of large-scale images of 20 dwarf galaxies of this group in the B-band was presented by Karachentsev et al. (1985) . Another 7 dwarf systems have been discovered in this group ever since. According to Karachentsev et al. (2002) , about 30 galaxies are associated with M 81, including the bright spiral galaxy NGC 2403 and five its satellites. At present, accurate distances from the luminosity of the red giant branch stars have been measured almost for all the members of M81, which has made it possible to reconstruct the three-dimensional structure of the complex. The loose clump of dwarf galaxies around NGC 2403 is situated at the front boundary of the complex and is moving from us toward M81. On the opposite more distant side there are the spiral NGC 4236 and few irregular galaxies, which are not dynamically associated with M 81, but take part in the cosmic expansion. On the whole, the entire complex of these galaxies looks like a diffuse filament somewhat resembling another nearby loose filament in Sculptor (Karachentsev 2005) .
Unfortunately, no one has ever undertaken a systematic overview of the M81 group population in the Hα line. The brightest members of the group were observed in Hα by Hodge & Kennicutt (1983) , Kennicutt et al. (1989) , Miller & Hodge (1994) , and Young et al. (1996) . Later on, the Hα-fluxes in several M81 companions were measured by Gil de Paz et al. (2003) , James et al. (2004) , Elmegreen (2004), and Lozinskaya et al. (2006) . Miller (1996) has noted that the star formation rates in the galaxies of the M81 group look, on the average, higher than those in the Sculptor group and the Local group. However, about 2/3 of the galaxies in the M81 group did not have measured Hα-fluxes at that time. The survey of the dwarf population of this group, which we have carried out, gives grounds for a correct comparison of star formation processes in the most nearby groups.
Observations and data reduction
We obtained CCD images in the Hα line and continuum for 36 members of the M 81 group in the period from 2001 March to 2006 May with a median seeing of 2.0 ′′ . All the observations were made at the BTA 6-m telescope of Special Astrophysical Observatory using the SCORPIO device (Afanasiev at el. 2005 ) with a CCD chip of 2048×2048 pixels, and with a scale of 0.18 ′′ /pixel, which provides a total field of view of 6.1 ′ ×6.1 ′ . The images in Hα+[NII] and continuum were obtained via observing the galaxies though a narrow-band interference filter Hα(∆λ =75Å ) with an effective wavelength λ=6555Å and medium-band filters for the continuum: SED607 with λ=6063Å ∆λ=167Å, and SED707 with λ=7063Å ∆λ=207Å, respectively. Typical exposure times for most the galaxies were 2 × 300s in the continuum and 2 × 600s in Hα. Since the range of radial velocities in our sample is small, we have used one and the same Hα filter for all the observed objects. The procedure of data reduction was standard for direct images obtained with CCD. For all the data the bias was subtracted and then all the images were flat-fielded, after which cosmic rays were removed and the sky background was subtracted. The next operation was bringing into coicidence all the images of a given object. Then all the images in the continuum were normalized to the Hα images with the use of 5-15 field stars and subtracted. For the continuum subtracted images their Hα fluxes were obtained, using spectrophotometric standard stars observed in the same nights as the objects. Investigation of measurement errors has shown that they have typical values of 10-15%.
The conditions of our observations are given in Table 1 . Its columns indicate (1) the galaxy name, (2) the date of observations, (3) the average seeing (FWHM), and (4) the total exposure time in seconds; here, colon means that the sky was not photometric. ′ × 4 ′ , the north-east directions are marked by the arrows, the names of the galaxies are given in the upper right corner of the frames. For two large galaxies: M82 and IC2574, we present a mosaic of images of three frames, these are at the end of Fig.1 . Some basic parameters of the galaxies that we have observed are given in Table 2 . To make the picture complete, we have also added into the table a few bright members of the group whose fluxes in the Hα line were measured earlier by other authors. The columns of Table 2 contain the following data taken, as a rule, from the CNG catalog (Karachentsev et al. 2004): (1) the galaxy name; (2) equatorial coordinates for the epoch J2000.0; (3) the distance to a galaxy in Mpc with allowance made for new measurements (Karachentsev et al. 2006) ; (4) the blue absolute magnitude of a galaxy with the given distance after correction for the Galactic extinction A b from Shlegel et al. (1998) ; (5) the major linear diameter in kiloparsecs corrected for the galaxy inclination and the Galactic extinction in the manner adopted by de Vaucouleurs, de Vaucouleurs, & Corwin (1976) ; (6) morphological type; (7) "tidal index" (TI) following from the CNG: for every galaxy "i" we have found its "main disturber"(MD), producing the highest tidal action
Results
where M k is the total mass of any neighboring potential MD galaxy (proportional to its luminosity with M/L B = 10M ⊙ /L ⊙ ) separated from the considered galaxy by a space distance D ik ; the value of the constant C is chosen so that T I = 0 when the Keplerian cyclic period of a galaxy with respect to its MD equals the cosmic Hubble time, T 0 ; therefore positive values correspond to galaxies in groups, while the negative ones correspond to field galaxies; (8) the logarithm of the hydrogen mass of a galaxy, log(M HI /M ⊙ ) = log F HI + 2 log D Mpc + 5.37, defined from its flux F HI in the 21 cm line; in some dwarf spheroidal galaxies the upper limit of the flux was estimated from the observations by Huchtmeier et al. (2000) ; (9) the integral flux of the galaxy in the Hα +[NII] lines expressed in terms of 10 −16 erg/cm 2 sec with indication of a typical measurement error; the asteriscs denote data sources on SFR according to other authors, reduced to the distance of the galaxy adopted in Table 2 ;(10) the star formation rate in the galaxy on a logarithmic scale, SFR(M ⊙ /year) = 1.27·10 Gallacher et al. 1984) , where the integral flux in the Hα line is corrected for extinction as A(Hα) = 0.538 · A b , while the galaxy distance is expressed in Mpc; (11,12) the dimensionless parameters
, which characterize the past and the future of the process of star formation; here L B denotes the total blue luminosity of the galaxy in units of solar luminosity, while T 0 is the age of the universe assumed equal to 13.7 billion years (Spergel et al. 2003) ; the last column contains the indication of the data sources on SFR according to other authors, reduced to the distance of the galaxy adopted in Table 2 .
Below we note some features of emission regions in the galaxies that we observed.
KKH 34. This dwarf irregular galaxy at the fartherst outskirts of the group M81 (from the side of the neighboring group IC342/Maffei) shows faint diffuse emission in its central part.
KKH 37. This is another dIr galaxy located half-way between M81 and IC 342. Apart from the diffuse Hα emission, KKH 37 shows the presence of a compact HII region near the center, which has been used by Makarov et al. (2003) to determine the radial velocity of the galaxy.
DDO 44. This dwarf spheroidal (dSph) companion of the spiral galaxy NGC 2403 does not show emission in the neutral hydrogen line HI. We have not detected Hα emission within the optical boundary of DDO 44. However, there is a compact patch (marked by a circle in the figure) at the NE edge of the galaxy. It may be rather a peculiar background galaxy than an emission knot belonging to DDO 44. The Hα flux presented in Table  2 refers exactly to it. Apparently, to establish its nature, spectral observations are needed.
HolmII. The irregular galaxy with powerful star formation sites, whose periphery is beyong our frame. The Hα flux presented in Table 2 takes into account the correction for the incomplete field (∆ log F = 0.20) under assumption that distribution of the Hα emission is proportional to the galaxy blue surface brightness. KDG 52. The detailed distribution of neutral hydrogen and the radial velocity field in this dIr galaxy has been obtained by Begum et al. (2006) . Judging by the images taken with the HST (Karachentsev et al. 2002) , KDG 52 contains a young blue stellar population. However, Fig.1 does not show any noticeable Hα emission above a detection limit of 5 · 10 −16 erg/cm 2 sec.
DDO 53 and UGC 4483. These are known dIr and BCD galaxies with bright HII regions (Hunter et al. 2004 , Gil de Paz et al. 2003 .
VKN. This is an object of extremely low surface brightness in the vicinity of UGC 4483, which is likely to be a part of faint Galactic cirrus.
HolmI. The irregular galaxy of low surface brightness with a lot of compact and diffuse emission knots on its periphery.
F8D1, FM1 and KK 77. These are dwarf spheroidal companions to M81 of very low surface brightness. In the vicinity of F8D1 one can see three faint knots (marked by circles), whose possible emission nature needs special check. The Hα flux for F8D1 given in Table 2 refers to these knots.
NGC 2976. This is a late-type Sdm galaxy with unclear spiral structure outlined by bright sites of star formation and dust complexes (James et al. 2004) .
BK3N. The faintest of the known M81 companions. Judging by the images obtained with the HST, it has a population of young stars but does not show signs of the Hα emission above the the detection limit of 2 · 10 −16 erg/cm 2 sec. The value of HI-flux in BK3N is also rather uncertain because of the projected HI envelope of M81.
KDG 61. The compact emission region discovered by Johnson et al. (1997) on the northern side of this galaxy is not typical of dwarf spheroidal objects. A very faint filament structure is also seen in Fig.1 around this compact bright HII region.
A 0952+69. This is a part of the "Arp loop" resolved into stars by means of WFPC2 at the HST (Karachentsev et al. 2002) . The presence of numerous small HII regions is evidence of the star formation process in this peculiar structure at the outskirts of M81, occuring at low rates.
KKH 57 and BK5N. Spheroidal dwarf systems without signs of star formation.
NGC 3077 and Garland. The Hα emission in NGC 3077 shows strong concentration towards the galaxy center, where dust clouds also occured. Closer to the outskirts the emission has a filament structure looking like crab's claws. At the southern periphery of NGC 3077 a chain of associations of blue stars and HII regions is seen, which was called "Carland" (Karachentseva et al. 1985 , Karachentsev et al. 1985 . With this unusual structure which is likely to be of tidal origin (Makarova et al. 2003) , neutral hydrogen filament and molecular clouds are associated ( Yun et al. 1994 , Walter et al. 2002 .
KDG 63 and KDG 64. Both galaxies are known as dSph systems with an old stellar population. However, on our Hα images of KDG 63 and KDG 64 two and one knots are seen, respectively, (marked by circles in Fig.1 ), which may prove to be compact HII-regions.
UGC 5423. Judging by the radial velocity , V LG = +496km s −1 , and the distance, 5.3 Mpc, this BCD/dIr galaxy with emission knots is situated behind the group M81 or else at its farthest outskirts.
IKN. This very diffuse galaxy is barely seen in a halo of a bright star neighboring from the north. The galaxy Hα emission is visibly absent.
HIJASS. This intergalactic hydrogen cloud has been detected by Boyce et al. (2001) and investigated in detail at the VLA by Walter et al. (2005) . Its optical counterpart, if exists, has a total apparent magnitude of about 20 m . In the region of this object, one can see in Fig.1 a few faint diffuse knots whose nature can be established by future spectral observations. HS 117. Basing on its HST images (Karachentsev et al. 2006), this galaxy of regular shape contains a small number of bluish stars. However, the observations of it with GMRT (Begum, 2006) , has not revealed sings of the HI emission. On the Hα image of HS 117 near the center, there is a compact knot (marked by a circle), a spectrum of which we are going to obtain soon.
DDO 78 and BK6N. Two dSph systems in each of which we suspect one emission knot (marked by circles). However, judging by the HST images, these are artefacts caused by incomplete subtraction of images of distant galaxies. The Hα fluxes for them given in Table 2 refer to these knots.
DDO 82 and UGC 7242. Irregular galaxies whose images are strongly contaminated by neighboring bright stars. A considerable Hα emission is visible in both galaxies.
DDO 87. This dIr galaxy with a radial velocity V LG = +468km s −1 and a distance of 7.4 Mpc (estimated from the brightest blue stars) is likely to be located behind the group M81. About a dozen compact HII-regions are seen in the galaxy body with practically complete absence of diffuse emission.
KGD 73. This is a dIr galaxy of low surface brightness. The color-magnitude diagram for it obtained with WFPC2 of HST shows the presence of blue stars. In the optical domain of the galaxy we note two very faint diffuse emission regions whose fluxes are at the limit of detection. UGC 6456 = VIIZw403. Along with UGC 4483 and UGC 5423 this is a third blue compact dwarf galaxy (BCD) in our sample. The bright regions of star formation in it are located assymetrically to the east with respect to the geometrical center of the galaxy.
NGC 4605. It is surprising, but this bright galaxy has never been imaged before in the Hα line. A powerful emission is observed in its disk, which exceeds in flux the Hα emission from another Sdm galaxy, NGC 2976. A system of fine emission filaments attaching to the emission disk of NGC 4605 makes the galaxy looking like a bristled up sea-horse. A long diffuse filament extends on the southern side of the disk while the western side of the disk is likely to contain a great amount of dust.
DDO 165. An irregular galaxy on the far side of the group M81. There are several compact HIIregions in its optical domain along with the common emission envelope.
As we have already noted, the Hα fluxes in a number of galaxies in the M81 group were measured earlier by other authors. We present in Table 3 the data on the star formation rates in 12 members of the group obtained from our measurements (6m) as well as from estimates by other authors reduced to the distances indicated in Table 2. As can be seen, the agreement of log [SRF] proves to be quite satisfactory. The exception is only the discrepancy with the data by Walter et al. (2002 Walter et al. ( , 2006 for NGC 3077 and Garland, the cause of which is not clear to us. For the rest of the galaxies, the average difference of our and other estimates makes < ∆log[SFR]>= −0.02 ± 0.02 with a typical external error of a single measurement of the Hα flux of about 10%.
The Hα line images of galaxies in the M81 group obtained by us and other authors show that the star formation processes in the galaxies belonging to one and the same group are characterized by great variety. In some relatively luminous galaxies (NGC 3077, M82) the main emission comes from the galaxy core. In other bright spiral galaxies (NGC 2976, NGC 4605, NGC 2403, and M 81) the Hα emission is distributed more or less uniformly, over the whole disk. In irregular galaxies with a typical luminosity of the Magellanic clouds (HolmII, IC 2574 , NGC 2366 one observes the presence of powerful sites of star formation, and rather often such superassociations being located at the outskirts of these galaxies. In dIr and BCD galaxies of low luminosity, small compact HII-regions (HolmI, DDO 87, UGC 4483, DDO 165) or else separate diffuse emission knots (KK 34, KKH 37) are characteristic features. The presence of emission knots in dwarf galaxies, which have been classified as spheroidal (KDG 61, KDG 63, HS 117) proved to be unexpected, although some of the detected emisssion details, need an additional spectral confirmation. At least, we note the cases where dIr galaxies of very low (−10, −11 m ) luminosity: KDG 52 and BK3N do not show any detectable Hα flux, although they contain a blue stellar population, seen on the images taken with the HST. Apparently, the potential well in these pygmy galaxies is so shallow that it is unable to hold ionized gas. SFR is presented in Fig.2 by squares. The dwarf galaxies with only the upper limit of the Hα flux are indicated by open squares. For comparison, we also present another 150 galaxies from the Local volume (D < 10 Mpc) shown by small circles on this diagram. The SFR data for them are taken from Hodge & Kennicutt (1983) , Kennicutt et al. (1989 ), Miller & Hodge (1994 , Young et al. (1996) Among the galaxies of the M81 suite, Garland is distinguished by the highest star formation rate per unit luminosity (i.e. specific SFR). Apparently, we observe this tidal structure at the peak of star formation process, in a burst. Among other 150 galaxies of the Local volume, only one BCD galaxy, UGCA 281 = Mkn 209, approaches the Garland in its very high specific SFR.
Another useful diagram, showing the evolutionary status of a galaxy, is presented in Fig.3 , where the global star formation rate of galaxies is compared with the amount of mass of neutral hydrogen in them. The designations of the M81 group members and other galaxies of the Local volume are given here the same as in the preceding figure. Many authors: Kennicutt (1989 , 1998 ), Taylor & Webster (2005 , Taylor (2005) , Juneau et al. (2005 ), Tutukov (2006 ), Feulner et al. (2006 , and Gutierrez et al. (2006) , have been concerned with the interpretaion of the character of distribution of galaxies over the diagram [SFR] ∝ M HI . As has been noted by these authors, spiral and irregular galaxies follow, on the average, the relation
HI , that is, a higher star formation rate is observed in galaxies with larger hydrogen masses. In other words, the use up of the present reserve of gas to from a stellar component occurs in dwarf galaxies in a retarded ("letargic") mode in comparison with spiral ones, which favours long life of dwarf galaxies. An extreme example here is KDG 52 where there is a young stellar population, but the Hα flux is not amenable to measuring at usual (20 minutes) exposure times. An attempt to detect the Hα emission in KDG 52 and BK3N at much longer exposures seems to be of interest. It should be noted here that from the data by Appleton et al. (1981) and Yun et al. (1994) , the central region of the M81 group is filled with HI clouds and filaments, which makes the estimates of the HI mass in BK3N, HoIX, A0952+69, and Garland rather uncertain.
As we have already noted, the suitable parameters to describe the past and future star formation process in a galaxy are dimensionless quantities:
The former characterizes what proportion of its luminosity the galaxy would produce during the Hubble time T 0 at the current rate of star formation and the mass-to-luminosity ratio 1M ⊙ /L ⊙ . The latter parameter shows how much the Hubble time the galaxy will need to spend the present supply of gas if star formation proceeds at the currently observed rate. The distribution of all members of the M81 group on the plane {f * , p * } is displayed in Fig.4 . The open squares correspond to the objects in which only the upper limit of the Hα flux or of the hydrogen mass was measured.
The average star formation indicators for the M81 group members of different morphological types are given in Table 4 . Its last row indicates the mean specific star formation rate attributed to 1 (kpc) 2 . The following conclusions can be drawn from the data obtained for the M 81 group galaxies.
a) The global star formation rate in the galaxies correlates well with their luminosity, linear diameter and hydroden mass. But, being normalized to the luminosity, the specific star formation rate, SFR/L, has appreciably lower scatter than being normalized to the galaxy hydroden mass or attributed to 1 (kpc) 2 . b) Judging by the mean value < p * >= −0.02± 0.15, spiral galaxies in the M 81 group would have time to generate their luminosity (baryon mass) during the cosmological time T 0 = 13.7 billion years. About the same conclusion may be drawn regarding the galaxies of Im, BCD types (< p * >= +0.21 ± 0.14) as well as dIr galaxies (−0.26±0.23). However, the dSph galaxies with their < p * >= −1.29 ± 0.13 are capable of reproducing only ∼5% of their observed luminosity (mass). c) According to the mean quantities < f * >, which equal −0.62±0.17 and −0.48±0.18 for S and Im,BCD galaxies, respectively, these galaxies possess the supply of gas sufficient to maintain their observed star formation rates for only the next (1/4 -1/3)T 0 years. On the contrary, dwarf galaxies of dIr and dSph types have the mean gas depletion time of about 3 T 0 .
d) The mean specific star formation rate per 1(kpc) 2 is almost the same for spiral galaxies (−2.77±0.18) as for Im, BCD types (−2.66±0.20). However, for dIr galaxies this quantity turns out to be one order lower (−3.85±0.21), and for dSph members of the group it drops down to the detection threshold (−5.03±0.16).
e) All dIr and BCD galaxies with absolute magnitudes fainter than −17.5 m tend to be located on the [p * , f * ] plane along the diagonal f * = −p * . Because the typical error of measuring log[SFR] is rather small (±0.06), the observed diagonal alignement can be naturaly explained by a stochastic burst-like variations of star formation in this type galaxies. f) Curiously, in Fig.4 the quadrant [p * > 0, f * > 0] is almost empty, containing only one peculiar object, the hydrogen cloud HIJASS, with its rather uncertain values of p * and f * . It would be interesting to search for similar objects ( dark galaxies being at a start of their stellar evolution ?) also in other nearby groups.
g) The data given in Table 2 show that the environment of spiral and irregular galaxies affects slightly their star formation rate. For instance, eight galaxies at the group outskirts with negative tidal indices have almost the same average SFR (i.e. p * ) as galaxies of the same types (S,Im,BCD, and dIr) with close massive neighbours (T I > 0). However, all 13 dSph galaxies with their low SFRs occur in the group core only.
Conclusions
The nearest group of galaxies around M81 appears to be a typical group in the local universe in its population, size, velocity dispersion and in the luminosity of the brightest member (Karachentsev, 2005) . In contrast to the Local Group, where the value of SFR for the Milky Way remains still unknown, the values of Hα fluxes (or their upper limits) have been measured for all known members of the M 81 group. Beyong the radius R = 2 Mpc around M81, this group borders on our Local Group and the group around the brightest galaxies IC 342, Maffei 1, and Maffei 2. Assuming a sphere of radius 2 Mpc around M81 to be the local "cell of homogeneity", we derive the total star formation rate Σ[SF R] = (5.5±0.1)M ⊙ /year which falls within a volume of 34 Mpc 3 . Consequently, the density of star formation rate in this cell isρ SF R = 0.165M ⊙ /year Mpc 3 . According to Nakamura et al. (2004) , Martin et al. (2005) , and Hanish et al. (2006) , the average global rate of star formation per unite volume at the present epoch (Z = 0) lies in the range (0.02 − 0.03)M ⊙ /year Mpc 3 . Therefore, the M81 group demonstrates the star formation activity 5-8 times as high as the typical neighboring volume. Note that half of the total Hα flux of the group falls on one hyper-active galaxy M82. However, even after its exclusion, excess inρ SF R for the M81 group and its surroundings is preserved. In this sense, the statement of Miller (1996) that the star formation process in the group M81 is highly active holds true. Possibly, the vigorous activity of this group has two causes: the close approach of massive galaxies M81 and M82, and the high abundance of neutral hydrogen in the group core.
